Dedicated experiments in JET-ILW have found that energy content and N can vary more favourably with absorbed heating power than predicted by the ITER scaling [1]. Data analysis showed that the beta normalised achieved also depends on the level of gas fuelling [2] and strike point configuration [3]. Understanding the above results requires modelling of the impact of heating power, fuelling rate and SOL conditions on the confined plasma. The H-mode pedestal is found to be a key factor that contributes to the observed global plasma confinement and, consequently, fusion power in a tokamak. It is therefore important to be able to predict the pedestal structure, especially the height of the pedestal in order to forecast global confinement. The most widely used model for pedestal predictions is the EPED [4] model, where the pedestal is constrained by a combination of two instabilities, kinetic ballooning modes (KBM) that limit the pedestal gradient during the inter-ELM period and peeling-ballooning modes (PBM) that act as the ultimate limit for the pedestal height for a given gradient. One weakness of the EPED model when used to predict the pedestal in future experiments is that it requires advance knowledge of the density at the top of the pedestal and the global N . The latter quantities depend on physical processes in regions outside the pedestal, but are difficult to predict without prior knowledge of the pedestal parameters themselves. In the Europed project we have further developed the EPED model to incorporate self-consistent modelling of the quantities above. The density pedestal in Europed is predicted along with temperature pedestal using the neutral penetration model described in [5]. The neutral penetration model has been validated both on JET and MAST pedestal experimental data. For the JET cases the separatrix density and the extent of the neutral penetration is calculated using the integrated modelling platform JINTRAC [6] which includes the SOL code EDGE2D/EIRENE. The core transport that determines the global N is also solved self-consistently with the pedestal prediction. Integrated core-pedestal-SOL simulations have been run to investigate the scaling of confinement with power, gas fuelling and impurity concentration observed in JET experiments. Using total power as input to the model the integrated simulations are able to reproduce the scaling of pedestal height and global confinement with power seen in the experiment that shows weaker power degradation than the IPB98(y,2) scaling [1]. Applying the same self-consistent simulations the fusion performance has been forecast for the future JET DT and ITER experiments. The integrated core-pedestal ITER simulations predict the Q=10 baseline scenario to achieve its goal.
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